The subcellular localization of neutral sphingomyelinase in rat liver.
The subcellular distribution of neutral sphingomyelinase activity has been determined in rat liver. Neutral sphingomyelinase is present in the plasma membrane. This enzyme requires either Mg2+ or Mn2+ for full activity; these cations cannot be replaced by Co2+ or Ca2+. The plasma membrane sphingomyelinase is strongly inhibited by Hg2+. A small amount of neutral spingomyelinase activity appears to be present in microsomes. No neutral sphingomyelinase activity is present in liver mitochondria or bytosol. Lysosomal sphingomyelinase is fully active at pH 4.4--4.8 without added divalent cations. However, between pH 5.0 and 7.5 lysosomal sphingomyelinase activity is stimulated by Mg2+, Mn2+, Co2+, and Ca2+. Below pH 4.8, Mg2+ inhibits the reaction. In contrast to the results obtained with the neutral sphingomyelinase activity of plasma membranes and microsomes, lysosomal sphingomyelinase is unaffected by sulfhydryl inhibitors.